The incidence of fabellae was 31.25% in our study cohort. The median length, thickness, width and distance of the fabella from the lateral femoral condyle were 7.06 mm, 4.89 mm, 6.12 mm and 33.19 mm, respectively. The fabella was consistently bony and located in the lateral head of the gastrocnemius, with 52% of the fabellae having an articulating facet. Fabellae in men were found to be larger than in women, although the difference was not statistically significant. The presence of an articulating groove was associated with increased size of the fabella, but not with the distance between the fabella and its insertion onto the lateral head of the gastrocnemius.
I NTRO D U C TIO N
The fabella (or 'little bean') is a sesamoid bone occasionally found in the tendinous portion of the lateral head of the gastrocnemius muscle, frequently articulating directly with the lateral femoral condyle. (1) In domestic animals such as cats and dogs, a sesamoid bone in the gastrocnemius muscle is consistently present. (2, 3) In humans, however, the fabella is not always present, with the reported incidence ranging between 8.7% and 31.3% in western populations, (4, 5) and between 66.0% and 85.8% in Japanese populations. (6, 7) Various cadaveric studies on the fabella have described its anatomy, relationship with the surrounding tissues, and clinical implications. (5) Imaging studies, mainly case reports, have described the fabella in relation to clinical scenarios such as osteoarthritis (6) and pain following total knee arthroplasty. (8) However, those imaging studies did not adequately describe the radiological characteristics of the fabella. The present study aimed to determine the incidence of fabellae in an Asian population, as well as characterise the radiological features of the fabella.
M E TH O DS
We retrospectively reviewed the electronic and hard copy York, USA). Great care was exercised in the documentation of the presence of a fabella (both bony and cartilaginous).
Generally, radiographs of the knee would be able to detect bony fabellae, whereas MR imaging of the knee would detect both bony and cartilaginous fabellae. Areas of ectopic calcification or ossification were identified and excluded. Care was taken not to confuse the fabella with intra-articular loose bodies, especially on anteroposterior projection of the knee on radiographs. This differentiation is generally best achieved on lateral radiographs that show the intratendinous position of the fabella, as well as its fixed position during dynamic examination. (9) In patients where a fabella was present, its parameters were documented based on MR imaging measurements of the cuts of the knee (sagittal/coronal/axial view), using the tools available in the IMS software package. Documented parameters of the fabella included maximum length ( Fig. 1) , maximum thickness ( Fig. 2) , maximum width (Fig. 3) , distance between the fabella and the insertion of the lateral head of the Incidence and radiological characteristics of fabellae in an Asian population
INTRODUCTION
The fabella, a sesamoid bone sometimes found in the lateral head of the gastrocnemius muscle, often articulates directly with the lateral femoral condyle. This study aimed to determine the incidence of fabellae in an Asian population and to characterise the radiological features of the fabella. The presence of a fabella was noted in 25 patients (23
METHODS
[92%] men; 2 [8%] women), indicating an overall incidence of 31.25% in our study group. There was no statistically significant difference in the incidence of fabella between men and women (p = 0.688). In our cohort, the fabellae were all bony (i.e. fabella that was detectable on both radiography and MR imaging, of the knee). There was no cartilaginous fabella detected (i.e. fabella that could be identified on MR imaging, but not on radiography). All the fabellae were located within the lateral head of the gastrocnemius, and no fabellae were noted in the medial head of the gastrocnemius.
Of the 25 fabellae, a majority (n = 16, 64%) was noted in knees with disrupted knee ligaments; only 9 (36%) fabellae were observed in knees with intact knee ligaments. However, there was no statistically significant difference in the incidence of fabella between patients with intact knee ligaments and those with disrupted knee ligaments (p = 0.852). Among the 25 knees with fabellae, articulating facets were noted in 13 knees, indicating an incidence of 52% for articulating facets in our study. Of these articulating facets, 3 (23.1%) facets were concave and 10 (76.9%) were flat.
Overall, the median length, thickness and width of the fabella were 7.06 mm, 4.89 mm and 6.12 mm, respectively (Table I) Generally, the fabella in men were found to be consistently larger than that in women; the fabella in men also showed a correspondingly wider range of variations. However, statistical analysis using the Mann-Whitney U test revealed no significant difference between the genders. The Mann-Whitney U test showed a statistically significant relationship between the presence of an articulating groove and the length, thickness and width of the fabella. However, there was no such association between the presence of an articulating groove LG: lateral head of the gastrocnemius; SD: standard deviation and the distance between the fabella and its insertion onto the lateral head of the gastrocnemius (Table II) .
D I SCU S S IO N
The fabella has been described as a sesamoid bone, a term that refers to small bones embedded in certain tendons and usually related to joint surfaces. Sarin et al have postulated functional and phylogenetic theories regarding the development of these bones. (5) According to phylogenetic theory, genetic intrinsic factors that develop during the evolutionary process lead to the development of sesamoid bones. These appear in the womb and are initially cartilaginous. After birth, the bones calcify, depending on the kind of activity performed by the individual.
The functional theory, on the other hand, suggests that the fabella is present because it helps the joint gain a biomechanical advantage by functioning as a pulley, reducing the friction of the tendons and potentiating the muscular handspike.
While the incidence of fabellae in our study (31.25%) was within the ranges specified in the literature for western populations, (4, 5) it was much lower than the incidences reported by Japanese studies. (6, 9) This difference could be attributed to the inherent cultural differences between the populations studied. For instance, tatami mats are a deeply rooted tradition in Japanese culture, and the Japanese people have a predilection for kneeling on these mats during social functions. According to phylogenetic theory, the persistent presence and pressure of the fabella against the posterior aspect of the lateral femoral condyle under such circumstances might spur the development and ossification of the fabella.
Similar to previous studies, (4, 6, 9) we did not find any statistically significant difference in the incidence of fabellae between men and women. However, in our cohort, the fabellae were consistently larger in men than in women. As men have larger body masses and muscles than women, the presence of a larger fabella might theoretically help the knee joint gain a biomechanical advantage. While our analysis did not show any significant difference between the two genders with respect to the size of the fabella, it is possible that our findings were biased due to the small sample size of women with fabellae.
Several anatomical studies have described the fabella to be either cartilaginous or bony. (4, 6) Kawashima et al, for instance, noted that fabellae in the lateral head of the gastrocnemius were mostly cartilaginous (57.3% cartilaginous vs. 34.7% bony). (6) However, in our study, the fabellae were consistently bony, with no cartilaginous fabellae found. It is well known that the human patella -also a sesamoid bone -normally forms at around 9-10 weeks of life, starts to ossify from three years of age and is completely ossified by the age of 20 years. (5) Our findings suggest that the fabella is similar to the patella in this regard, with ossification occurring as early as 14 years of age.
Kawashima et al also reported that bony fabellae consistently make an impression on the lateral femoral condyle. (6) However, in our study, an articular groove on the lateral femoral condyle
was not always present, with only 52% of the bony fabellae having a corresponding articular groove on the lateral femoral condyle. We found that the larger the fabella, the higher the likelihood of it having an articular facet.
It has been suggested that the size and position of the fabella play a role in the development of symptoms, with some studies reporting fabellae measuring 4-22 mm in symptomatic patients. (10, 11) It has also been suggested that a fabella larger than 10 mm in size requires excision in patients undergoing total knee replacement. (12) However, Weiner and Macnab recommend a six-month period during which conservative management of symptomatic fabellae should be attempted prior to the consideration of surgery for patients with fabella syndrome. (13) Conservative management generally includes steroid injections, immobilisation, analgesics and restricted activities. The potential role of prophylactic arthroscopic fabellectomy in patients with a fabella larger than 10 mm and undergoing therapeutic arthroscopy is an aspect that could be further explored in subsequent studies.
In conclusion, the incidence of fabellae in our Asian population was within the range specified for western populations but lower than the ranges reported in Japanese studies. Our findings lend support to the phylogenetic theory for the formation of the fabella. The fabellae in our study were consistently bony, but not all had articulating grooves on the lateral femoral condyle, in contrast to some regional cadaveric studies. Only large fabellae were associated with articular grooves in our population. Our study delineates the radiological characteristics of the fabella and provides objective parameters that could help to differentiate the fabella from other loose bodies or calcifications in the knee.
